Lipid peroxidation associated cardiolipin loss and membrane depolarization in rat brain mitochondria.
Oxidative stress induced by Fe2+ (50 microM) and ascorbate (2 mM) in isolated rat brain mitochondria incubated in vitro leads to an enhanced lipid peroxidation, cardiolipin loss and an increased formation of protein carbonyls. These changes are associated with a loss of mitochondrial membrane potential (depolarization) and an impaired activity of electron transport chain (ETC) as measured by MTT reduction assay. Butylated hydroxytoluene (0.2 mM), an inhibitor of lipid peroxidation, can prevent significantly the loss of cardiolipin, the increased protein carbonyl formation and the decrease in mitochondrial membrane potential induced by Fe2+ and ascorbate, implying that the changes are secondary to membrane lipid peroxidation. However, iron-ascorbate induced impairment of mitochondrial ETC activity is apparently independent of lipid peroxidation process. The structural and functional derangement of mitochondria induced by oxidative stress as reported here may have implications in neuronal damage associated with brain aging and neurodegenerative disorders.